Objective: To evaluate the effect of cervical traction on the various neck positions (i.e. neutral, flexion and extension) on the autonomic function. Methods: An observational study conducted on 100 healthy individuals was randomly divided into three groups. Group A: neck neutral position, Group B: Neck flexion position and Group C: neck extension position received mechanical continuous cervical traction in supine position with 10% body weights. Pulse rate (PR), Respiratory rate (RR), Systolic blood pressure (SBP) and Diastolic blood pressure (DBP) were assessed before, during and after 20 minutes traction session. Results: A significant change in RR and SBP was observed in group A, in Pre Vs During traction evaluation. There were statistically significant changes in systolic blood pressure at Pre vs during traction and during Vs post traction in groups B was noted.
INTRODUCTION
Cervical traction is a physical therapy procedure which is most frequently used for cervical spasm, neck pain, radiating pain to upper limb caused due to cervical disk lesions, cervical spondylosis, hypomobile facet joints, cervical muscular dysfunction and cervical facet joint lesions. 1 Cervical traction is a mechanical force that acts towards the cervical spine, which can be used for relieving the compression on nerve root by stretching the spine and widening the inter vertebral foramina which in turn stretches the discs. 2 This can also be used to correct the spinal alignment, that causes relaxation of the muscle and decrease muscle spasm in the paraspinal muscles. 3, 4 The adverse effects of traction reported were increase in blood pressure, headache, dizziness, and nausea. 5 The traction weight plays an important role in occurrence of these risk
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Open Access factors on cardiovascular system. The 10% total body weight cervical traction is the ideal weight with minimal side effects and with highest therapeutic efficacy. 6 Cervical traction can be applied in supine or sitting position but supine position is a better option than the sitting position as stated in few studies. 7, 8 It can be applied in various neck positions like cervical neutral, flexion or extension. Traction in neutral position is effective in the separation of posterior inter-vertebral space, 30° cervical flexion increases anterior inter-vertebral space, 15° cervical extension decreases posterior inter-vertebral space. 9 Autonomic nervous system (sympathetic and para-sympathetic) is mainly responsible for control of vital signs, body temperature and immune system. Many studies have investigated effects of cervical traction with different traction weight on change in pulse rate, systolic blood pressure and diastolic blood pressure on the autonomic nervous system. 5, 7, 11 However, no studies have been conducted to study the effect of cervical traction in different neck positions on autonomic function. Therefore, this study aims to investigate the influence of cervical traction in the various neck positions i.e. neutral, flexion and extension position on autonomic function.
METHODS
Observational studies conducted on 100 healthy young individuals were randomly divided into three groups. Group A (n = 34) received cervical traction in neutral position, group B (n = 33) in 30º flexion and group C (n=33) in 20º extension. Mechanical continuous cervical traction was applied with 10% body weight. 6 Assessment of pulse rate, respiratory rate, systolic blood pressure and diastolic blood pressure were performed before 5 minute of traction, during, and after 20 minutes of traction. The study was approved by the institutional ethics committee and a written informed consent was taken from each participants. The inclusion criteria were healthy young individuals between 18 to 25 years old with body mass index (BMI) within 18 to 24 kg/m 2 and subjects without any cervical pathology. Exclusion criteria were subjects with any history of hypertension, cardiopulmonary diseases, or endocrine-related diseases, smoking or consumption of caffeine or alcoholic beverages within the last 24 hours before the tests. Procedure: -The participants matching the inclusion criteria and ready to give the consent were randomly divided into three groups by using the opaque envelope method. The cervical traction used for Group A was neck in neutral position 9 , Group B neck was in 30º Flexion 11 and Group C neck was 15º extenion. 9 The traction was applied with 10% of the body weight 6. Electrocare, Autotrac Intermittent traction equipment was used for sustained traction that was given for 20 minutes 11 was used. Blood pressure was measured by using Diamond Mercurial Blood Pressure apparatus.
Statistical Analysis: -Statistical analysis was conducted with SPSS version 18. The demographic data was analysed using standard deviation. Outcome measures were assessed and analysed using paired ttest and comparison between the changes in the outcome measures were analysed within the group.
Results
The demographic and clinical data of the study participants was recorded. The age group of participants was between 18-25. Age of participant ( The comparison between pre traction, during traction and post traction for each groups, it was found that mean of Respiratory rate in group A was increased pre vs during traction session and p value was noted to 0.036 (Table 2 ) (Figure 2 ). The systolic blood pressure was other consist which show the significant for group A and B in pre vs during traction, p value was noted for group A is 0.014 and for group B p value was noted to 0.001. We could also note that there was significant change in group B for during vs post traction p value was noted to 0.027. (Figure  3 ) Minimal changes noted in all the parameters. However, none was the statically significant. Group C with patient neck in extension could not show much difference. (Figure 1, 4) 
DISCUSSION
In this study, 100 individuals participated, of which 23 were males and 77 were females. Similar number of participants were included in a pilot study in which 96 young women were voluntarily involved and had shown effect of cervical traction with different weights on the blood pressure, heart rate, heart rate variability and correlated autonomic adjustment. 10 In another pilot study, 100 healthy young people were included to investigate the responses in cardiovascular functions during cervical traction. 16 However, in our study, BMI was also assessed and was found 23.2 ± 4.1m/kg 2 for group A, 23.1 ± 3.4m/kg 2 in group B and 22.1 ± 4.5m/kg 2 group C. The BMI from the present study was higher compared to another study in which BMI was found for group A was 20.0±2.7, group B 19.5±2.1 and Group C 19.8±3.0. 10 Sustained cervical traction with 10% of body weight in different neck position was applied to all the participants. In a similar study, cervical traction in supine lying was given using 10% of body weight which is proved to be ideal weight with minimal side effects and highest therapeutic efficacy. 6 In other similar study, 10% of body weight was used on 40 normal healthy individuals, to observe the effects of continuous cervical traction for 10 minutes on arterial blood pressure and pulse rate. 5 Systolic blood pressure in intra group comparison was found significant for groups A and B, in pre vs during cervical traction evaluation ( Figure 3 ). In similar study it was found that, there was increase in systolic blood pressure after cervical traction. 5 We could find that cervical traction with neck flexion position has shown a significant increase in the systolic blood pressure. In other study, in which traction was given in cervical flexion, has shown a significant increase in the systolic blood pressure. 13 The physiological regulation of blood pressure is related with cardiac function and the resistance on the arterial walls. This sends impulse in the signals from sensors to baroreceptors, chemoreceptors and proprioceptors, which are important factors in the regulation of blood pressure. These receptors are existing in the human heart, aortic arch and carotid sinus. Previous study also revealed that cervical traction stretches neck muscles and baroreceptors in the carotid sinus, possibly causing increases of blood pressure. 17 Baroreceptors are mainly acting in the aortic arch and carotid sinus, which on cervical traction gets stretched and causes increase in the blood pressure. 1, 13 The results of this study indicate that the blood pressure was increased in group A and B during cervical traction and group C recovered when the traction session was completed ( Figure 3) . Diastolic blood pressure and pulse rate were not significant among the three groups (Table 2 and Figure 4 ). Another study suggested that when traction applied in supine lying 15° cervical extension position, decreases posterior inter-vertebral space that will produce with vertibrobasilar arterial insufficiently. 9 However, our study could not elicit any significant response in extension position. This may be due to age and height compared of individual in the present study. Increase in respiratory rate was noted in pre vs during cervical traction for group A (Table 2, Figure 2 ), this may be due to the position of the cervical spine in neutral position which likely to stimulate the inspiratory centre discharge over pathways in the spinal cord to C3,4,5 from anterior horn cells that stimulated the vagal and phrenic sympathetic interaction, the pervious study suggested that neutral neck position is effective in the separation of posterior IVS. A counter traction force usually produced by the posterior neck muscles, is to prevent overstretching of the neck. This simulates the actions of the stretch- Post traction activity which will be caused due to mechanoreceptive muscle afferent fibres and maintained sympathetic activity. 1 In our some participants felt discomfort during neck extension traction position, but the result is not significant. Therefore it should be compare on the large population. The cervical traction given in flexion or extension can be applied for the cardiac patients although caution is necessary in such an intervention so as to not aggravate the symptoms. Limitation of study was the effect of cervical traction was not checked on the intermittent traction.
Table1. Demographic data

Conclusion
The systolic blood pressure and respiratory rate, increased during traction in individuals with neck flexion or neutral, however, it did not show any significant changes with the neck in extension. The study suggests the traction has a definite effect on Autonomic functions.
